Analysis of the genome of Azotobacter vinelandii revealed the presence of two genetically distinct group II introns on the chromosome.
Azotobacter vinelandii belongs to the y subdivision of eubacteria and has one of the highest respiratory rates. It is considered to be among the probable progenitors of mitochondria. Group II introns were originally identified on organelle genomes. Analysis of the A. vinelandii genome for the presence of group II introns using a deduced group II intron consensus sequence identified two putative introns. The first intron (AVI) which was found to be inserted in the groEL, an essential gene, was already characterized. Our study identified another group II intron (AV2) in A. vinelandii genome. This intron is inserted in a mobile genetic element, similar to most of the group II introns in bacteria, which in this case is a transposase like gene, tnpAl. This putative TnpAl protein is 52% identical to TnpA, the transposase of bacteriophage Lambda, and 85% identical to TnpAl of Pseudomonas stutzeri. Sequence analysis showed that this intron encodes a reverse transcriptase (RT) like motif in domain IV, similar to other group II introns. The RT of this intron open reading frame (ORF) is 53% homologous with that of AVI intron and 66% homologous with that of Pseudomonas putida (Tn5041c) intron. Secondary structure analysis showed that this intron has the typical sub-group IIB1 structure, but the EBS2-IBS2 interaction appears to be missing. Using the RNA generated by in vitro transcription of the intron sequence with its flanking exons, in vitro splicing experiments were performed. It was found that the AV2 intron is functional, despite of lacking the EBS2-IBS2 interaction that plays a role in exon recognition.